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[Claim(s)] 

[Claim 1] The culture approach of the cell lump characterize by make it stabilize in the condition of produce the 
stream of the 2-way which intersect perpendicularly mutually in the cultural tank which cultivate a cell lump , the 
spherical closing loop formation of a uniform elementary stream be form near the core of a cultural tank of the 
stream of the 2-way which intersect perpendicularly mutually , lose according to it most effects of the gravity to the 
cell lump which float near the core of a cultural tank , and hang inside in culture medium . 

[Claim 2] In the culture medium in the cultural tank which cultivates a cell lump According to the stream of the 2- 
way which intersects perpendicularly mutually, the flow of the direction of slant which goes to a specific field as a 
whole is produced. The stream. The culture approach of the cell lump according to claim 1 characterized by always 
maintaining fresh the culture medium which replaces the culture medium of each class gradually and contacts a cell 
lump, making the circulating flow of an inside-and-outside multilayer form making the stream which turned to other 
fields join. 

[Claim 3] It is the bioreactor characterized by being the bioreactor equipped with the cultural tank with which culture 
medium and gas are supplied from the exterior, and for a cultural tank being a container which holds the cell lump 
which should cultivate, and being that by which a rotation drive is carried out by making into the center of rotation 
biaxial [ of the rectangular coordinates which intersect perpendicularly mutually ], respectively. 
[Claim 4] They are a cultural tank and the bioreactor which has combination with an envelope. A cultural tank It is 
the container which holds the cell lump which should cultivate. An envelope It is the container which holds a cultural 
tank, and a cultural tank and an envelope are mutually open for free passage, and circulation of culture medium is 
free. The revolving-shaft alignment of an envelope. It intersects perpendicularly with the revolving-shaft alignment of 
a cultural tank, and culture medium and gas are supplied from the outside in an envelope. A cultural tank The 
bioreactor characterized by being that in which a rotation drive is carried out by the driving source which is held still 
more pivotable in an one direction in the envelope by which a rotation drive is carried out, and an envelope and really 
rotates. 

[Claim 5] It is the bioreactor according to claim 3 or 4 characterized by the fluid which it has a nozzle, and a nozzle 
blows off a fluid, rotating to an envelope and one, and a cultural tank has an impeller, and blew off from the nozzle 
being what it collides [ what ] with an impeller and rotates a cultural tank. 

[Claim 6] The culture medium which the feed pipe for supply of culture medium was connected to the nozzle, and 
blew off from the nozzle is a bioreactor according to claim 4 or 5 characterized by being a thing used as the fluid 
made to rotate a cultural tank. 

[Claim 7] The feed pipe which an envelope is held at a level posture, a rotation drive is carried out in an one 
direction, a cultural tank is held pivotable in the direction which crosses the drum section of the barrel of an 
envelope by pivot bearing, and culture medium supplies is a bioreactor according to claim 6 characterized by being 
what it is piped on the same axial center as the revolving shaft of an envelope, and a nozzle is combined with a feed 
pipe pivotable, and an envelope and really rotates. 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the bioreactor used for culture of a cell lump's culture approach and 

a cell lump. 

[0002] 

[Description of the Prior Art] A bioreactor is equipment which cultivates the cell lump, making the cell lump of a 
"living thing" float in culture medium. Culture medium is culture fluid grown up per cell of a living thing. The work 
which stimulates fission of a cell or assists a with growth of a cell lump by making this culture fluid contain the 
nutrient which needs a cell for growth, gas, for example, carbon dioxide gas, oxygen, etc. can be obtained. 
[0003] It faces making it grow up, making a cell lump float to the culture medium with which it was filled up in the 
cultural tank, and making culture medium flow continuously hydrodynamically is searched for. That is, it is proved by 
making culture medium flow continuously within a cultural tank hydrodynamically that the gas to condensation, cell 
agglutination lump, and explant of cells and the efficiency of materials handling of the training matter increase 
dramatically. 
[0004] 

[Problem(s) to be Solved by the Invention] it was alike and the conventional bioreactor was cylindrical, the constraint 
on structure will be received from the need of connecting piping for supply of culture medium to the rotating cultural 
tank, for the appropriate method which supplies culture medium in a cultural tank from the exterior with gas, and the 
thing of a 1 shaft rotary system which rotates the structure attached in the revolving shaft which a cultural tank 
rotates in an orientation, i.e., one shaft, as the center of rotation was almost the case. 

[0005] However, only by rotating a cultural tank with one shaft Since the inclination which regularity arises in a 
motion of the culture medium within a cultural tank, divides to it, diffuses a revolving shaft in the direction of a right 
angle, and goes is strong. There was a trouble that the wastes which culture medium could not be made to fully flow 
within a cultural tank, but liquid deteriorated for this reason, and were produced in liquid were unremovable, and there 
was a fault that only comparatively short time amount could cultivate. 

[0006] It is very important to make the space (the so-called simulation gravity-free space) where the cell lump which 
should cultivate is hardly influenced of gravity in the latest researches on a biotechnology technique, such as culture 
of a cell lump. 

[0007] The purpose of this invention is to offer the approach of rotating a cultural tank in the biaxial direction of 
rectangular coordinates, and cultivating a cell lump, and a bioreactor, supplying culture medium from the exterior. 
[0008] 

[Means for Solving the Problem] In the culture approach of the cell lump according to this invention in order to attain 
the above-mentioned purpose According to the stream of the 2-way which is made to produce the stream of the 2- 
way which intersects perpendicularly mutually, and intersects perpendicularly mutually in the cultural tank which 
cultivates a cell lump The spherical closing loop formation of a uniform elementary stream is formed near the core of 
a cultural tank, and you lose most effects of the gravity to the cell lump which floats near the core of a cultural tank, 
and make it stabilized in the condition of hanging inside in culture medium. 

[0009] Moreover, the flow of the direction of slant which goes to a specific field as a whole is produced according to 
the stream of the 2-way which intersects perpendicularly with the culture medium in the cultural tank which 
cultivates a cell lump mutually, making the circulating flow of an inside-and-outside multilayer form making the 
stream and the stream which turned to other fields join, the culture medium of each class is replaced gradually and 
the culture medium in contact with a cell lump is always maintained fresh. 

[0010] Moreover, it is the bioreactor equipped with the cultural tank with which culture medium and gas are supplied 
from the exterior in the bioreactor by this invention, and a cultural tank is a container which holds the cell lump which 
should cultivate, it makes biaxial [ of the rectangular coordinates which intersect perpendicularly mutually ] the 
center of rotation, respectively, and a rotation drive is carried out. 

[0011] They are a cultural tank and the bioreactor which has combination with an envelope. Moreover, a cultural tank 
It is the container which holds the cell lump which should cultivate. An envelope It is the container which holds a 
cultural tank, and a cultural tank and an envelope are mutually open for free passage, and circulation of culture 
medium is free. The revolving-shaft alignment of an envelope. It intersects perpendicularly and culture medium and 
gas are supplied from the outside in an envelope, a cultural tank is held still more pivotable in the envelope by which 
a rotation drive is carried out in an one direction, and the rotation drive of the revolving-shaft alignment of a cultural 
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tank is carried out by the driving source which an envelope and really rotates. 

[0012] Moreover, it has a nozzle, a nozzle blows off a fluid, rotating to an envelope and one, a cultural tank has an 
impeller, and the fluid which blew off from the nozzle collides with an impeller, and rotates a cultural tank. 
[0013] Moreover, the feed pipe for supply of culture medium is connected to a nozzle, and the culture medium which 
blew off from the nozzle serves as a fluid made to rotate a cultural tank. 

[0014] Moreover, the feed pipe which an envelope is held at a level posture, a rotation drive is carried out in an one 
direction, a cultural tank is held pivotable in the direction which crosses the drum section of the barrel of an 
envelope by pivot bearing, and culture medium supplies is piped on the same axial center as the revolving shaft of an 
envelope, and it is combined with a feed pipe pivotable and it an envelope and really rotates a nozzle. 
[0015] 

[Embodiment of the Invention] Drawing explains the gestalt of operation of the bioreactor by this invention below. In 
drawing 1 , the bioreactor 1 by this invention is equipped with the cultural tank 2 with which culture medium and gas 
are supplied from the exterior, a cultural tank 2 makes biaxial [ of the rectangular coordinates which intersect 
perpendicularly mutually ] the center of rotation, respectively, and a rotation drive is carried out. 
[0016] The bioreactor 1 by this invention has the combination of a cultural tank 2 and an envelope 3. A cultural tank 

2 is a container which contains the cell lump which should cultivate, and an envelope 3 is a container which contains 
a cultural tank 2. A cultural tank 2 and an envelope 3 are mutually open for free passage, culture medium can 
circulate freely mutually between a cultural tank 2 and an envelope 3, and flows into a cultural tank 2 from an 
envelope 3, or the culture medium in a cultural tank 2 flows out in an envelope 3 conversely. 

[0017] It fills up with culture medium C (it is also called the liquid and culture medium containing a nutrient required 
for growth of a cell) in the thermostat 5 kept warm by constant temperature within the incubator 4. The culture 
medium C in a thermostat 5 is pumped out by feed pipe 7A with a metering pump 6, filters culture medium C via a 
filter 8, subsequently blows off from a nozzle 9, and is supplied in an envelope 3. On the other hand, the gas holder 10 
filled up with gas is put in an incubator 4, and the gas in a gas holder 10 is controlled by fixed temperature, has the 
supply pressure of the gas supplied from the outside, at the time of the need, it is supplied in a thermostat 5 and 
mixed by the culture medium C in a thermostat 5. Gas is gas for making a cell lump survive and proliferating a cell, 
and is gas containing C02:2.5%, N2:20%, and 02:20%. 

[0018] Therefore, when gas is supplied in a thermostat 5, culture medium C is supplied in an envelope 3 in the form 
of a vapor-liquid interflow object. In addition, an incubator 4 has a heater 1 1 in a tub, a heater 1 1 is controlled by the 
temperature selector 12, and the water in an incubator 4 is maintained at constant temperature (for example, 37**0.1 
degrees C), the stirring pump 13 stirring. The gas which drain pipe 7B and exhaust gas pipe 7C were connected to 
the envelope 3. and was sent in in the envelope 3 is emitted to the open air through exhaust gas pipe 7C. 
[0019] Moreover, drain pipe 7B is connected to a thermostat 5, and the culture medium C which flowed out of the 
inside of an envelope 3 removes wastes, and is returned in the after [ processing ] thermostat 5. In this operation 
gestalt, the injection pressure of the culture medium (vapor-liquid mixing culture medium) spouted from a nozzle 9 is 
used for the rotation driving source of a cultural tank 2 so that it may mention later. 

[0020] In drawing 2 (a), an envelope 3 is the barrel with which both ends were taken up, it is held pivotable through 
bearing 14 at a posture level to a machine frame F, and the pulley 16 fixed to the end plate 15 which plugs up one 
opening of a barrel, and the pulley 18 attached in the revolving shaft of a motor 17 are directly linked with the 
endless belt 19. 

[0021] Therefore, an envelope 3 rotates to an one direction by the drive of a motor 17 by using the 1st shaft 
(horizontal axis; the X-axis being set as this) of rectangular coordinates as a revolving-shaft alignment. A cultural 
tank 2 is supported to the pivot bearing 20 prepared for making it face the drum section of the barrel of an envelope 
3, and the 2nd shaft (vertical axes: set a Y-axis as this) which crosses the drum section of the barrel of an envelope 

3 is held pivotable as a revolving-shaft alignment. 

[0022] That is, opening of the free passage hole 22 which makes the inside and outside of a cultural tank 2 open for 
free passage is carried out, to both the cover plates 21, it flows in a cultural tank 2 from the free passage hole 22 
through a filter 27, and the interior is filled, it is the barrel which has the cover plate 21 with which a cultural tank 2 
opens and closes a cultural tank 2 in drawing_3 to both ends, and it interchanges [ the culture medium C supplied in 
the envelope 3 flows out of the free passage hole 22 in an envelope 3 conversely, and ] to them. The pivot 23 which 
said pivot bearing 20 is made to support is attached in the external surface of both cover plates. The pivot 23 is 
supported pivotable to the bearing prepared for making it face the drum section inside of the barrel of an envelope 3. 
a part of barrel of a cultural tank 2 — the impeller 24 is attached in the peripheral surface. 

[0023] The end plate 15 which plugs up one opening of an envelope 3 is a rounded-end plate directly linked with the 
pulley 16. Feed pipe 7A which supplies culture medium is piped by the revolving-shaft alignment and this alignment of 
the rounded-end plate 15. A nozzle 9 Feed pipe 7A is a thing which was combined mutually pivotable, and could shift 
the tip from the revolving-shaft alignment, has been arranged with the crookedness posture towards the impeller 24 
of a cultural tank 2, crossed the barrel drum section of an envelope 3 as shown in drawing 2 (b), and was attached in 
the barrel wall and which supports and is supported by 26. In addition, drain pipe 7B and exhaust gas pipe 7C are 
supported by the bush 25 fixed to the machine frame F, and opening is carried out into the envelope 3. In addition, 
the end plate 15 is supported by the periphery of a bush 25 pivotable. 

[0024] In this invention, the cell lump which should cultivate is held in a cultural tank 2. A cultural tank 2 Set in an 
envelope 3 and the inside of an envelope 3 and a cultural tank 2 is filled with culture medium. Mix the culture medium 
C in the thermostat 5 furthermore pumped out with the metering pump 6, and the gas with which it filled up in the 
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gas holder 10, and the vapor-liquid mixing culture medium is made to flow into feed pipe 7A, and culture of a cell 
lump is started, blowing off from a nozzle 9 in an envelope 3. 

[0025] On the occasion of culture of a cell lump, an envelope 3 is gently rotated by using a horizontal axis (X-axis) as 
a revolving-shaft alignment by the rotation drive of a motor 17. The culture medium C which the nozzle 9 blew off 
culture medium C, rotating to an envelope 3 and one, and blew off from the nozzle 9 collides with an impeller 24. A 
cultural tank 2 It supports to the pivot bearing 20 of an envelope 3, and they are gently rotated in the culture medium 
of an envelope 3, using vertical axes (Y-axis) as a revolving-shaft alignment. In a cultural tank 2 The stream of the 2- 
way which intersects perpendicularly mutually arises, and the spherical closing loop formation of an elementary 
stream with the stream of the 2-way which intersects perpendicularly mutually uniform near the core of a cultural 
tank is formed. 

[0026] The situation of the stream of the culture medium produced in a cultural tank 2 is explained using drawing 4 . 
When an envelope 3 rotates focusing on the X-axis and a cultural tank 2 rotates focusing on a Y-axis to coincidence 
in drawing 4 (a), to the culture medium C in a cultural tank 2 The force of a Z direction shown in drawing is received 
as resultant force with the force of the direction of X, and the force of the direction of Y. In a specific field and this 
example, as a whole on drawing The flow of the direction of slant which goes to the 1st field arises from the 4th field. 
With the stream In other field and this example, the stream which turned to the 2nd field and the 3rd field joins, and it 
becomes circulating flow. Fundamentally As shown in drawing 4 (b), a multiplex laminar flow forms a spherical closing 
loop formation, respectively. A surface current Fo, Although the stream of a concentric circle is drawn without rapid 
turbulence arising with the flow between the inner layer styles Fi, the culture medium of each class interchanges 
gradually with a flow of culture medium, and the culture medium in contact with a cell lump is always kept fresh. 
[0027] Consequently, the gravity concerning the cell lump which floats the inside of a cultural tank 2 is mitigated by 
rotation of the X-axis and a Y-axis, a false gravity-free space is formed in a cultural tank 2, and it is hardly 
influenced of gravity, but the cell lump which floats near the core in a cultural tank 2 will be in the condition of 
hanging inside in culture medium C, and will be stabilized. 

[0028] As mentioned above, in an operation gestalt, although the example using the injection pressure of the culture 
medium (vapor-liquid mixing culture medium) C made to blow off from a nozzle 9 as a source of power which rotates 
a cultural tank 2 was explained, of course, it is possible not only culture medium but to be able to use fluids, such as 
other circulating water, air, or gas, for the power for rotating a cultural tank, and to drive mechanically further using 
frictional force. 

[0029] However, it is more desirable for using magnetic force and electric force for the drive of a cultural tank to 
avoid, although the drive of a cultural tank is possible even if it uses magnetic force and electric force since the drive 
by coupling of the MAG and the electrical and electric equipment has the opinion of having a bad influence on a cell. 
The rotation drive of the driving source of an envelope can also be carried out not only using a motor but using 
pneumatic pressure or gas pressure. 
[0030] 

[Effect of the Invention] When based on this invention as mentioned above, in order to carry out a rotation drive from 
the exterior, using as the center of rotation biaxial [ of the rectangular coordinates which intersect perpendicularly 
mutually the cultural tank with which culture medium and gas are supplied ], respectively. In order that the spherical 
closing loop formation of a uniform elementary stream may form near the core of a cultural tank according to the 
stream of the 2-way which is made to produce the stream of the 2-way which intersects perpendicularly mutually, 
and intersects perpendicularly mutually in the cultural tank which cultivates a cell lump, You can lose most effects of 
the gravity to the cell lump which floats near the core of a cultural tank, and can make it stabilized in the condition of 
hanging inside in culture medium. 

[0031] Moreover, using the combination of a cultural tank and an envelope, a cultural tank and an envelope can be 
opened for free passage mutually and can write circulation of culture medium as it is free, and the stream of the 2- 
way which intersects perpendicularly mutually [ it is reasonable and ] in a cultural tank with the combination of the 
revolving-shaft alignment of an envelope and the revolving-shaft alignment of a cultural tank can be produced. 
Furthermore, culture medium or gas can be made to be able to blow off from a nozzle to a cultural tank, and it can be 
made to rotate a cultural tank further by preparing an impeller within the envelope which rotates with the injection 
pressure. 



[Translation done.] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web^cgi_ejue 



2005/06/21 



JP,2002-045173,A [TECHNICAL FIELD] 



1/1 ^— v 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

TECHNICAL FIELD 

[Field of the Invention] This invention relates to the bioreactor used for culture of a cell lump's culture approach and 
a cell lump. 
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PRIOR ART 



[Description of the Prior Art] A bioreactor is equipment which cultivates the cell lump, making the cell lump of a 
"living thing" float in culture medium. Culture medium is culture fluid grown up per eel! of a living thing. The work 
which stimulates fission of a cell or assists a with growth of a cell lump by making this culture fluid contain the 
nutrient which needs a cell for growth, gas, for example, carbon dioxide gas, oxygen, etc. can be obtained. 
[0003] It faces making it grow up, making a cell lump float to the culture medium with which it was filled up in the 
cultural tank, and making culture medium flow continuously hydrodynamically is searched for. That is, it is proved by 
making culture medium flow continuously within a cultural tank hydrodynamically that the gas to condensation, cell 
agglutination lump, and explant of cells and the efficiency of materials handling of the training matter increase 
dramatically. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] When based on this invention as mentioned above, in order to carry out a rotation drive from 
the exterior, using as the center of rotation biaxial [ of the rectangular coordinates which intersect perpendicularly 
mutually the cultural tank with which culture medium and gas are supplied ], respectively. In order that the spherical 
closing loop formation of a uniform elementary stream may form near the core of a cultural tank according to the 
stream of the 2-way which is made to produce the stream of the 2-way which intersects perpendicularly mutually, 
and intersects perpendicularly mutually in the cultural tank which cultivates a cell lump. You can lose most effects of 
the gravity to the cell lump which floats near the core of a cultural tank, and can make it stabilized in the condition of 
hanging inside in culture medium. 

[0031] Moreover, using the combination of a cultural tank and an envelope, a cultural tank and an envelope can be 
opened for free passage mutually and can write circulation of culture medium as it is free, and the stream of the 2- 
way which intersects perpendicularly mutually [ it is reasonable and ] in a cultural tank with the combination of the 
revolving-shaft alignment of an envelope and the revolving-shaft alignment of a cultural tank can be produced. 
Furthermore, culture medium or gas can be made to be able to blow off from a nozzle to a cultural tank, and it can be 
made to rotate a cultural tank further by preparing an impeller within the envelope which rotates with the injection 
pressure. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] it was alike and the conventional bioreactor was cylindrical, the constraint 
on structure will be received from the need of connecting piping for supply of culture medium to the rotating cultural 
tank, for the appropriate method which supplies culture medium in a cultural tank from the exterior with gas, and the 
thing of a 1 shaft rotary system which rotates the structure attached in the revolving shaft which a cultural tank 
rotates in an orientation, i.e., one shaft as the center of rotation was almost the case. 

[0005] However, only by rotating a cultural tank with one shaft Since the inclination which regularity arises in a 
motion of the culture medium within a cultural tank, divides to it, diffuses a revolving shaft in the direction of a right 
angle, and goes is strong. There was a trouble that the wastes which culture medium could not be made to fully flow 
within a cultural tank, but liquid deteriorated for this reason, and were produced in liquid were unremovable, and there 
was a fault that only comparatively short time amount could cultivate. 

[0006] It is very important to make the space (the so-called simulation gravity-free space) where the cell lump which 
should cultivate is hardly influenced of gravity in the latest researches on a biotechnology technique, such as culture 
of a cell lump. 

[0007] The purpose of this invention is to offer the approach of rotating a cultural tank in the biaxial direction of 
rectangular coordinates, and cultivating a cell lump, and a bioreactor, supplying culture medium from the exterior. 
[0008] 



[Translation done.] 



http://www4.ipdl.ncipi.gojp/cgi~bi n/tran_webj:gi_eije 



2005/06/21 



JP,2002-045173,A [MEANS] 1/3 V 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



MEANS 



[Means for Solving the Problem] In the culture approach of the cell lump according to this invention in order to attain 
the above-mentioned purpose According to the stream of the 2-way which is made to produce the stream of the 2- 
way which intersects perpendicularly mutually, and intersects perpendicularly mutually in the cultural tank which 
cultivates a cell lump The spherical closing loop formation of a uniform elementary stream is formed near the core of 
a cultural tank, and you lose most effects of the gravity to the cell lump which floats near the core of a cultural tank, 
and make it stabilized in the condition of hanging inside in culture medium. 

[0009] Moreover, the flow of the direction of slant which goes to a specific field as a whole is produced according to 
the stream of the 2-way which intersects perpendicularly with the culture medium in the cultural tank which 
cultivates a cell lump mutually, making the circulating flow of an inside-and-outside multilayer form making the 
stream and the stream which turned to other fields join, the culture medium of each class is replaced gradually and 
the culture medium in contact with a cell lump is always maintained fresh. 

[0010] Moreover, it is the bioreactor equipped with the cultural tank with which culture medium and gas are supplied 
from the exterior in the bioreactor by this invention, and a cultural tank is a container which holds the cell lump which 
should cultivate, it makes biaxial [ of the rectangular coordinates which intersect perpendicularly mutually ] the 
center of rotation, respectively, and a rotation drive is carried out. 

[0011] They are a cultural tank and the bioreactor which has combination with an envelope. Moreover, a cultural tank 
It is the container which holds the cell lump which should cultivate. An envelope It is the container which holds a 
cultural tank, and a cultural tank and an envelope are mutually open for free passage, and circulation of culture 
medium is free. The revolving-shaft alignment of an envelope. It intersects perpendicularly and culture medium and 
gas are supplied from the outside in an envelope, a cultural tank is held still more pivotable in the envelope by which 
a rotation drive is carried out in an one direction, and the rotation drive of the revolving-shaft alignment of a cultural 
tank is carried out by the driving source which an envelope and really rotates. 

[0012] Moreover, it has a nozzle, a nozzle blows off a fluid, rotating to an envelope and one, a cultural tank has an 
impeller, and the fluid which blew off from the nozzle collides with an impeller, and rotates a cultural tank. 
[0013] Moreover, the feed pipe for supply of culture medium is connected to a nozzle, and the culture medium which 
blew off from the nozzle serves as a fluid made to rotate a cultural tank. 

[0014] Moreover, the feed pipe which an envelope is held at a level posture, a rotation drive is carried out in an one 
direction, a cultural tank is held pivotable in the direction which crosses the drum section of the barrel of an 
envelope by pivot bearing, and culture medium supplies is piped on the same axial center as the revolving shaft of an 
envelope, and it is combined with a feed pipe pivotable and it an envelope and really rotates a nozzle. 
[0015] 

[Embodiment of the Invention] Drawing explains the gestalt of operation of the bioreactor by this invention below. In 
drawing 1 . the bioreactor 1 by this invention is equipped with the cultural tank 2 with which culture medium and gas 
are supplied from the exterior, a cultural tank 2 makes biaxial [ of the rectangular coordinates which intersect 
perpendicularly mutually ] the center of rotation, respectively, and a rotation drive is carried out. 
[0016] The bioreactor 1 by this invention has the combination of a cultural tank 2 and an envelope 3. A cultural tank 
2 is a container which contains the cell lump which should cultivate, and an envelope 3 is a container which contains 
a cultural tank 2. A cultural tank 2 and an envelope 3 are mutually open for free passage, culture medium can 
circulate freely mutually between a cultural tank 2 and an envelope 3, and flows into a cultural tank 2 from an 
envelope 3, or the culture medium in a cultural tank 2 flows out in an envelope 3 conversely. 

[0017] It fills up with culture medium C (it is also called the liquid and culture medium containing a nutrient required 
for growth of a cell) in the thermostat 5 kept warm by constant temperature within the incubator 4. The culture 
medium C in a thermostat 5 is pumped out by feed pipe 7A with a metering pump 6, filters culture medium C via a 
filter 8, subsequently blows off from a nozzle 9, and is supplied in an envelope 3. On the other hand, the gas holder 10 
filled up with gas is put in an incubator 4, and the gas in a gas holder 10 is controlled by fixed temperature, has the 
supply pressure of the gas supplied from the outside, at the time of the need, it is supplied in a thermostat 5 and 
mixed by the culture medium C in a thermostat 5. Gas is gas for making a cell lump survive and proliferating a cell, 
and is gas containing C02:2.5%. N2:20%, and 02:20%. 

[0018] Therefore, when gas is supplied in a thermostat 5, culture medium C is supplied in an envelope 3 in the form 
of a vapor-liquid interflow object. In addition, an incubator 4 has a heater 11 in a tub, a heater 11 is controlled by the 
temperature selector 12, and the water in an incubator 4 is maintained at constant temperature (for example, 37**0.1 
degrees C), the stirring pump 13 stirring. The gas which drain pipe 7B and exhaust gas pipe 7C were connected to 
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the envelope 3, and was sent in in the envelope 3 is emitted to the open air through exhaust gas pipe 7C. 
[0019] Moreover, drain pipe 7B is connected to a thermostat 5, and the culture medium C which flowed out of the 
inside of an envelope 3 removes wastes, and is returned in the after [ processing ] thermostat 5. In this operation 
gestalt, the injection pressure of the culture medium (vapor-liquid mixing culture medium) spouted from a nozzle 9 is 
used for the rotation driving source of a cultural tank 2 so that it may mention later. 

[0020] In drawing. 2 (a), an envelope 3 is the barrel with which both ends were taken up, it is held pivotable through 
bearing 14 at a posture level to a machine frame F, and the pulley 16 fixed to the end plate 15 which plugs up one 
opening of a barrel, and the pulley 18 attached in the revolving shaft of a motor 17 are directly linked with the 
endless belt 19. 

[0021] Therefore, an envelope 3 rotates to an one direction by the drive of a motor 17 by using the 1st shaft 
(horizontal axis; the X-axis being set as this) of rectangular coordinates as a revolving-shaft alignment. A cultural 
tank 2 is supported to the pivot bearing 20 prepared for making it face the drum section of the barrel of an envelope 
3, and the 2nd shaft (vertical axes: set a Y-axis as this) which crosses the drum section of the barrel of an envelope 
3 is held pivotable as a revolving-shaft alignment. 

[0022] That is, opening of the free passage hole 22 which makes the inside and outside of a cultural tank 2 open for 
free passage is carried out, to both the cover plates 21, it flows in a cultural tank 2 from the free passage hole 22 
through a filter 27, and the interior is filled, it is the barrel which has the cover plate 21 with which a cultural tank 2 
opens and closes a cultural tank 2 in drawing 3 to both ends, and it interchanges [ the culture medium C supplied in 
the envelope 3 flows out of the free passage hole 22 in an envelope 3 conversely, and ] to them. The pivot 23 which 
said pivot bearing 20 is made to support is attached in the external surface of both cover plates. The pivot 23 is 
supported pivotable to the bearing prepared for making it face the drum section inside of the barrel of an envelope 3. 
a part of barrel of a cultural tank 2 — the impeller 24 is attached in the peripheral surface. 

[0023] The end plate 15 which plugs up one opening of an envelope 3 is a rounded-end plate directly linked with the 
pulley 16. Feed pipe 7A which supplies culture medium is piped by the revolving-shaft alignment and this alignment of 
the rounded-end plate 15. A nozzle 9 Feed pipe 7A is a thing which was combined mutually pivotable, and could shift 
the tip from the revolving-shaft alignment, has been arranged with the crookedness posture towards the impeller 24 
of a cultural tank 2, crossed the barrel drum section of an envelope 3 as shown in drawing 2 (b), and was attached in 
the barrel wall and which supports and is supported by 26. In addition, drain pipe 7B and exhaust gas pipe 7C are 
supported by the bush 25 fixed to the machine frame F, and opening is carried out into the envelope 3. In addition, 
the end plate 15 is supported by the periphery of a bush 25 pivotable. 

[0024] In this invention, the cell lump which should cultivate is held in a cultural tank 2. A cultural tank 2 Set in an 
envelope 3 and the inside of an envelope 3 and a cultural tank 2 is filled with culture medium. Mix the culture medium 
C in the thermostat 5 furthermore pumped out with the metering pump 6, and the gas with which it filled up in the 
gas holder 10, and the vapor-liquid mixing culture medium is made to flow into feed pipe 7A, and culture of a cell 
lump is started, blowing off from a nozzle 9 in an envelope 3. 

[0025] On the occasion of culture of a cell lump, an envelope 3 is gently rotated by using a horizontal axis (X-axis) as 
a revolving-shaft alignment by the rotation drive of a motor 17. The culture medium C which the nozzle 9 blew off 
culture medium C, rotating to an envelope 3 and one, and blew off from the nozzle 9 collides with an impeller 24. A 
cultural tank 2 It supports to the pivot bearing 20 of an envelope 3, and they are gently rotated in the culture medium 
of an envelope 3, using vertical axes (Y-axis) as a revolving-shaft alignment. In a cultural tank 2 The stream of the 2- 
way which intersects perpendicularly mutually arises, and the spherical closing loop formation of an elementary 
stream with the stream of the 2-way which intersects perpendicularly mutually uniform near the core of a cultural 
tank is formed. 

[0026] The situation of the stream of the culture medium produced in a cultural tank 2 is explained using drawing 4 . 
When an envelope 3 rotates focusing on the X-axis and a cultural tank 2 rotates focusing on a Y-axis to coincidence 
in drawing 4 (a), to the culture medium C in a cultural tank 2 The force of a Z direction shown in drawing is received 
as resultant force with the force of the direction of X, and the force of the direction of Y. In a specific field and this 
example, as a whole on drawing The flow of the direction of slant which goes to the 1st field arises from the 4th field. 
With the stream In other field and this example, the stream which turned to the 2nd field and the 3rd field joins, and it 
becomes circulating flow. Fundamentally As shown in drawing 4 (b), a multiplex laminar flow forms a spherical closing 
loop formation, respectively. A surface current Fo, Although the stream of a concentric circle is drawn without rapid 
turbulence arising with the flow between the inner layer styles Fi, the culture medium of each class interchanges 
gradually with a flow of culture medium, and the culture medium in contact with a cell lump is always kept fresh. 
[0027] Consequently, the gravity concerning the cell lump which floats the inside of a cultural tank 2 is mitigated by 
rotation of the X-axis and a Y-axis, a false gravity-free space is formed in a cultural tank 2, and it is hardly 
influenced of gravity, but the cell lump which floats near the core in a cultural tank 2 will be in the condition of 
hanging inside in culture medium C, and will be stabilized. 

[0028] As mentioned above, in an operation gestalt, although the example using the injection pressure of the culture 
medium (vapor-liquid mixing culture medium) C made to blow off from a nozzle 9 as a source of power which rotates 
a cultural tank 2 was explained, of course, it is possible not only culture medium but to be able to use fluids, such as 
other circulating water, air, or gas, for the power for rotating a cultural tank, and to drive mechanically further using 
frictional force. 

[0029] However, it is more desirable for using magnetic force and electric force for the drive of a cultural tank to 
avoid, although the drive of a cultural tank is possible even if it uses magnetic force and electric force since the drive 
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by coupling of the MAG and the electrical and electric equipment has the opinion of having a bad influence on a cell. 
The rotation drive of the driving source of an envelope can also be carried out not only using a motor but using 
pneumatic pressure or gas pressure. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the configuration of the whole bioreactor. 

[Drawing 2] The cross-section side elevation in which (a) shows the structure of a bioreactor, and (b) are the B-B 
line sectional views of (a). 

[Drawing 3] It is the expanded sectional view of a cultural tank. 

[Drawing 4] Drawing showing typically the direction of the circulating water style which produces (a) in a cultural 
tank, and (b) are drawings showing signs that a surface current and a inner layer style are formed concentrically. 
[Description of Notations] 

1 Bioreactor 

2 Cultural Tank 

3 Envelope 

5 Thermostat 

7A Feed pipe 

7B Drain pipe 

7C Exhaust gas pipe 

9 Nozzle 

14 Bearing 

1 5 End Plate 

16 18 Pulley 

17 Motor 

20 Pivot Bearing 

22 Free Passage Hole 

24 Impeller 

25 Bush 

26 Support 

27 Filter 



[Translation done.] 
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